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1

METHODS FOR IMPLEMENTING WEB
SERVICES AND DEVICES THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/501,391, filed Jun. 27, 2011,
which 1s hereby incorporated by reference in 1ts entirety.

BACKGROUND

Web services provide a standardized way of integrating,
web-based applications using eXtensible Markup Language
(XML), SOAP, Web Services Description Language
(WSDL), and/or Universal Description Discovery and Inte-
gration (UDDI) standards over an Internet Protocol (IP)
backbone. XML can be used to tag data used by a web
service, SOAP can be used to transfer the data, WSDL can
be used for describing the web services available and UDDI
can be used for listing the available web services. Web
services allow diflerent applications located at different
sources to communicate with each other ethiciently and
without custom coding which can require a significant
amount of resources. Additionally, because communications
are 1n XML, web services are not tied to any operating
system or programming language.

Unlike traditional client/server models, web services do
not provide an end user with a graphical user interface
(GUI). Instead, web services share data and processes
through an application interface across a network. These
application interfaces are invoked and used to interpret any
resulting data.

With the growing market for applications, web services
are increasingly popular since 1t 1s easy to integrate them
into applications to extend the features offered to the end
user. Unfortunately, there are limitations on the ability of
mobile computing devices to eflectively utilize web services
integrated into such applications including, for example,
with respect to the execution of functionality implemented
using JavaScript code.

SUMMARY

A method for implementing a web service includes deter-
mimng with a web content proxy server when a JavaScript
file 1s associated with a received web service request. A
JavaScript environment 1s emulated with the web content
proxy server when the determining indicates the JavaScript
file 1s associated with the recetved web service request. A
JavaScript object including one or more parameters of the
received web service request 1s created with the web content
proxy server. The JavaScript file associated with the
received web service request 1s executed with the web
content proxy server 1n the emulated JavaScript environment
using the JavaScript object. The emulated JavaScript envi-
ronment 1s capable of facilitating execution of web transac-
tions including one or more pages. A web service response
1s constructed with the web content proxy server based on
the JavaScript object as populated based on the executing.
The constructed web service response 1s provided with the
web content proxy server to a source of the received web
service request.

A non-transitory computer readable medium having
stored thereon instructions for implementing a web service
comprising machine executable code which when executed
by at least one processor, causes the processor to perform
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steps including determining whether a JavaScript file 1s
associated with a recerved web service request. A JavaScript
environment 1s emulated when 1t 1s determined that there 1s
a JavaScript file associated with the received web service
request. A JavaScript object including one or more param-
cters of the received web service request 1s created. The
JavaScript file associated with the received web service
request 1s executed 1n the emulated JavaScript environment
using the JavaScript object. The emulated JavaScript envi-
ronment 1s capable of facilitating execution of web transac-
tions including one or more pages. A web service response
1s constructed based on the JavaScript object as populated
based on the executing. The constructed web service
response 1s provided to a source of the received web service
request.

A web content proxy server includes one or more pro-

cessors and a memory coupled to the one or more processors
which are configured to execute programmed instructions
stored 1n the memory including determining whether a
JavaScript file 1s associated with a received web service
request. A JavaScript environment 1s emulated when 1t 1s
determined that there 1s a JavaScript file associated with the
received web service request. A JavaScript object including
one or more parameters of the received web service request
1s created. The JavaScript file associated with the received
web service request 1s executed in the emulated JavaScript
environment using the JavaScript object. The emulated
JavaScript environment 1s capable of facilitating execution
of web transactions including one or more pages. A web
service response 1s constructed based on the JavaScript
object as populated based on the executing. The constructed
web service response 1s provided to a source of the received
web service request.
This technology provides a number of advantages includ-
ing providing methods and devices for more easily imple-
menting web services with a web content proxy server
executing a web service automator module and JavaScript
environment emulator. With this technology, web services
can be more eflectively extended and utilized by mobile
computing devices that may not otherwise be capable of
exploiting such functionality.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of an environment with an
exemplary web content proxy server with a web content
optimization module, web service automator module, and a
JavaScript environment emulator;

FIG. 2 1s an exemplary login page, such as may be located
at a *.login.html web address, and 1ts hypertext markup
language (HTML) source code;

FIG. 3 1s an exemplary successiul login page including a
welcome message and a list of links to access different
functionalities and logout and its HTML source code;

FIG. 4 1s a flow chart of an exemplary method for
implementing web services; and

FIG. 5 1s exemplary JavaScript code for implementing a
function facilitating generation of a web service response.

DETAILED DESCRIPTION

An exemplary environment 10 with client devices 12(1)-
12(n), server devices 14(1)-14(»), and web content proxy
server 16, including a web service automator module 18, a
JavaScript environment emulator 20, and a web content
optimization module 22, coupled to communication net-

works 24(1)-24(2) 1s illustrated 1n FIG. 1. Other numbers
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and types of systems, devices, and/or elements 1n other
configurations and environments with other communication
network topologies can also be used. By way of example
only, the web service automator module 18, JavaScript
environment emulator 20, and/or web content optimization
module 22 can be implemented as an executable module of
programmed 1nstructions for one or more of the methods
described herein which 1s stored n a memory 26 and
executed by one or more processors or CPUs 28 1n the web
content proxy server 16. This technology provides a number
of advantages including providing methods, non-transitory
computer readable medium, and devices for more easily and
cllectively implementing web services on behalf of mobile
computing devices.

Referring more specifically to FIG. 1, the web content
proxy server 16 includes a central processing unit (CPU) 28
Or processor, a memory 26, and an interface system 30 which
are coupled together by a bus 32 or other link, although other
numbers and types ol components, parts, devices, systems,
and elements 1n other configurations and locations can be
used. The processor 28 1n the web content proxy server 16
executes a program of stored instructions one or more
aspects of the present invention as described and 1llustrated
by way of the embodiments herein, although the processor
28 could execute other numbers and types of programmed
instructions.

The memory 26 in the web content proxy server 16 stores
these programmed 1nstructions for one or more aspects of
the present mvention as described and illustrated herein,
although some or all of the programmed instructions could
be stored and/or executed elsewhere. A variety of diflerent
types of memory storage devices, such as a random access
memory (RAM) or a read only memory (ROM) in the
system or a floppy disk, hard disk, CD ROM, DVD ROM,
or other computer readable medium which 1s read from
and/or written to by a magnetic, optical, or other reading
and/or writing system that 1s coupled to the processor 28,
can be used for the memory 26 in the web content proxy
server 16. In some embodiments, the memory 26 includes a
web service automator module 18, a JavaScript environment
emulator 20, and a web content optimization module 22
comprising programmed instructions and/or configurable
hardware logic for one or more aspects of the present
invention as described and illustrated herein, although the
memory 26 can comprise other types and numbers of
systems, devices, and elements 1n other configurations
which store other data.

The web service automator module 18 can 1nclude pro-
grammed mstructions and/or logic configured to facilitate
one or more ol the methods described and illustrated 1n
detail below 1ncluding receiving a web service request from
one of the client devices 12(1)-12(#») and providing a web
service response. The JavaScript environment emulator 20
can include programmed instructions and/or logic config-
ured to simulate a JavaScript environment for executing one
or more JavaScript files, as described and 1llustrated in more
detail below. The web content optimization module can
include programmed instructions and/or logic configured to
extract content relevant to a requesting client device 12(1)-
12(»2) and adapt, transform, or otherwise modily this
extracted content to fit the specifications of the requesting
client device 12(1)-12(»). One or more of the web service
automator module 18, the JavaScript environment emulator
20, or the web content optimization module 22 can also have
other types and numbers of functions as described and
illustrated herein. Additionally, one or more of the web
service automator module 18, the JavaScript environment
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emulator 20, or the web content optimization module 22 can
be stored at and/or implemented by a separate device
coupled to the web content proxy server 16 by one or more
ol the communication networks 24(1)-24(2), for example.
The interface system 30 1n the web content proxy server
16 1s used to operatively couple and communicate between
the web content proxy server 16, the client devices 12(1)-
12(7) and the server devices 14(1)-14(») via the communi-
cation networks 24(1)-24(2), although other types and num-
bers of communication networks 24(1)-24(2) with other
types and numbers of connections and configurations can be
used. Additionally, one or more of the communication
networks 24(1)-24(2) can include one or more networks,
such as one or more local area networks (LANs) and/or wide
area networks (WANs). By way of example only, the com-
munication networks can use TCP/IP over Ethernet and
industry-standard protocols, including hypertext transfer
protocol (HT'TP), secure HI'TP (HTTPS), wireless applica-

tion protocol (WAP), and/or SOAP, although other types and

numbers of communication networks, such as a direct con-
nection, modems and phone lines, e-mail, and wireless and
hardwire communication technology, each having their own
communications protocols, can be used.

The client devices 12(1)-12(») enable a user to request,
receive, and interact with applications, web services, and
content hosted by the server devices 14(1)-14(») through the
web content proxy server 16 via one or more communication
networks 24(1), although one or more of the client devices
12(1)-12(») could access content and utilize other types and
numbers ol applications from other sources and could pro-
vide a wide variety of other functions for the user. In some
examples, the client devices 12(1)-12(») comprise mobile
computing devices with Internet access that enable one or
more web services to be accessed. By way of example only,
the client devices 12(1)-12(») can be smart phones, personal
digital assistants, or computers.

In some examples, the client devices 12(1)-12(#) include
a central processing unit (CPU) or processor, a memory, a
user iput device, a display, and an interface system, which
are coupled together by a bus or other link, although one or
more of client devices 12(1)-12(#) can include other num-
bers and types of components, parts, devices, systems, and
clements 1n other configurations. The processor in the client
devices 12(1)-12(») can execute a program ol instructions
stored 1n the memory of the client device 12(1)-12(») for one
or more aspects of the present imnvention as described and
illustrated herein, although the processor could execute
other numbers and types of programmed instructions.

The user input device 1n the client devices 12(1)-12(») can
be used to input selections, such as a request for a particular
web service, although the user mput device could be used to
input other types of requests and data and interact with other
clements. The user iput device can include keypads, touch
screens, and/or vocal input processing systems although
other types and numbers of user input devices can be used.

The display the client device can be used to show data and
information to the user, such as a response to the web service
request by way of example only. The display in the client
device 1s a phone screen display, although other types and
numbers of displays could be used depending on the par-
ticular type of client device.

The interface system 1n the client devices 12(1)-12(#) can
be used to operatively couple and communicate between the
client devices 12(1)-12(x»), the web content proxy server 16,
and the server devices 14(1)-14(») over the communication

networks 24(1)-24(2).
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The server devices 14(1)-14(») provide content including
web pages for use by one or more of the client devices
12(1)-12(») via the web content proxy server 16, although
the server devices 14(1)-14(») can provide other numbers
and types of functions.

Each of the server devices 14(1)-14(») can include a
central processing umt (CPU) or processor, a memory, and
an 1nterface system which are coupled together by a bus or
other link, although each of the web server devices 14(1)-
14(7) could have other numbers and types of components,
parts, devices, systems, and elements 1n other configurations
and locations. The processor in each of the server devices
14(1)-14(») executes a program of instructions stored in the
memory of the server devices 14(1)-14(») for one or more
aspects of the present invention as described and 1illustrated
by way of the embodiments herein, although the processor
could execute other numbers and types of programmed
instructions.

The interface system in each of the server devices 14(1)-
14(»2) 1s used to operatively couple and communicate
between the server devices 14(1)-14(»), the web content
proxy server 16, and the client devices 12(1)-12(») via

communication networks 24(1)-24(2).

Although embodiments web content proxy server 16, the
client devices 12(1)-12(7), and the server devices 14(1)-
14(»), are described and illustrated herein, each of the web
content proxy server 16, the client devices 12(1)-12(»), and
the server devices 14(1)-14(»), can be implemented on any
suitable computer apparatus or computing device. It 1s to be
understood that the apparatuses and devices of the embodi-
ments described herein are for exemplary purposes, as many
variations ol the specific hardware and software used to
implement the embodiments are possible, as will be appre-
ciated by those skilled 1n the relevant art(s).

Furthermore, each of the devices of the embodiments may
be conveniently implemented using one or more general
purpose computers, microprocessors, digital signal proces-
sors, and micro-controllers, programmed according to the
teachings of the embodiments, as described and 1llustrated
herein, and as will be appreciated by those ordinary skill in
the art.

In addition, two or more computing apparatuses or
devices can be substituted for any one of the devices in any
embodiment described herein. Accordingly, principles and
advantages of distributed processing, such as redundancy
and replication also can be implemented, as desired, to
increase the robustness and performance of the devices of
the embodiments. The embodiments may also be 1mple-
mented on computer apparatuses or devices that extend
across any suitable network using any suitable interface
mechanisms and communications technologies, including
by way of example only telecommunications in any suitable
form (e.g., voice and modem), wireless communications
media, wireless communications networks, cellular commu-
nications networks, (G3 communications networks, Public
Switched Telephone Network (PSTNs), Packet Data Net-
works (PDNs), the Internet, intranets, and combinations
thereol.

The embodiments may also be embodied as one or more
non-transitory computer readable medium having instruc-
tions stored thereon for one or more aspects of the present
invention as described and 1llustrated by way of the embodi-
ments herein, as described herein, which when executed by
a processor, cause the processor to carry out the steps
necessary to implement the methods of the embodiments, as
described and illustrated herein.
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An exemplary method for implementing web services will
now be described below. This technology defines methods,
non-transitory computer readable medium, and devices to
implement web services using web site(s) and/or web
page(s), and associated content and/or source code as the
source data, to produce results including one or more web
service responses. Additionally, as many web sites depend
on web cookies as a way to store and keep the state of a
transaction or session, web services i1mplemented as
described with this technology can extend the standard web
service definition to mclude web cookies to keep the map-
ping between web services and a web site data source.

This technology also utilizes a JavaScript environment
emulator 20 configured to make asynchronous JavaScript
and XML (Ajax) calls and to execute web site transactions
corresponding to the functionality implemented by web
services. By way of example only, a JavaScript environment
emulator 20 1n a web content proxy server 16 1s 1llustrated
and described 1n U.S. patent application Ser. No. 12/802,670
entitled, “Methods For Utilizing A JavaScript Emulator In A
Web content proxy Server And Devices Thereol” which 1s
herein incorporated by reference in 1ts entirety.

As 1illustrated in FIG. 1, the web service automator
module 18 can be an application comprising programmed
instructions as described and 1llustrated herein and executed
by the web content proxy server 16 that interacts with one
of the client devices 12(1)-12(z) making a web service
request and server device(s) 14(1)-14(») acting as the source
data for the web service, although other configurations can
be used. By way of example, the web service automator
module 18 can be a module 1n memory 26 executed by the
web content proxy server 16. Optionally, the web content
proxy server 16 can further execute the web content opti-
mization module 22 which can be used as a “preprocessor”
that modifies web content before the content 1s passed to the
web service automator module 18.

Referring to FIG. 2, a diagram of an exemplary login page
200, such as may be located at a *login.html uniform
resource locator (URL) or web address, where “*” 1s a wild
card referring to a host name and/or one or more higher level
domains, for example, and 1ts HIML source code 202, is
shown. The HTML source code 202 includes a form point-
ing to a /login.do script and having a “sessionid” hidden
field, “user” and “passwd” text fields for receiving inserted
login credentials, and a submit button labeled “Login”.

When a user of one of the client devices 12(1)-12(n)
submits valid login credentials and engages the “Login”
submit button on the web page 200 with a user input device,
the user can receive a web page, such as the exemplary web
page 300 shown in FIG. 3. The web page 300 includes a
welcome message and a list of links to access diflerent
functionalities and logout.

Further 1llustrated 1n FIG. 3 1s the HITML source code 302
associated with the successtul login web page 300. Upon
submission of the form, the submitted values for the “user”
and “passwd” fields will be communicated along with the
value for the hidden “sessiomid” field. Optionally, the
responding device, such as one of the server devices 14(1)-
14(72), can use a set-cookie header populated with the
“sessionid” field value (e.g. sessionid=dhfumsn3942b) as a
cookie to store identification information for the session.
Accordingly, in this example, an expected web service
response for a submission including a valid username and
password 1s XML data that can be rendered 1n a browser of
the client device 12(1)-12(») and which includes a welcome
message for the validated user such as “<message>welcome
message . . . </message>".
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Referring to FI1G. 4, an exemplary method for implement-
ing a web service 1s 1llustrated. In step 400, the web content
proxy server 16 executing the web service automator mod-
ule 18 receives a web service request from one of the client
devices 12(1)-12(»). Referring to a web service implemen-
tation of the login process illustrated 1n FIGS. 2 and 3, the
received web service request can be associated with a URL
such as “https://processor.com/ws/samplesite/
login?username=jake&password=123", where processor.
com 1s the web site hosting the web service, /ws/ 1s a web
application running a web service engine, samplesite/login
1s a URL substring i1dentifying the web service, and the
username and password are the two parameters of the web
service. While the username and password are shown 1n this
exemplary URL, the user name and password parameter
values can be hidden using techniques that are well-known
in the art.

In step 402, the web content proxy server 16 executing the
web service automator module 18 determines whether there
1s a JavaScript file corresponding to the web service.
Accordingly, in the above example, the web content proxy
server 16 executing the web service automator module 18
determines whether there 1s a project 1n the memory called
“samplesite” which contains a JavaScript file called *“log-
in.js”. If the web content proxy server 16 executing the web
service automator module 18 determines that the identified
JavaScript file does not exist, then a No branch i1s taken to
step 404. In step 404, the web content proxy server 16
executing the web service automator module 18 sends an
error page web service response to the requesting one of the
client devices 12(1)-12(») indicating the web service 1s not
available.

If the web content proxy server 16 executing the web
service automator module 18 determines that the i1dentified
JavaScript file does exist, then a Yes branch is taken to step
406. In step 406, the web content proxy server 16 executing
the web service automator module 18 communicates with
the JavaScript environment emulator 20 1n order to generate
a JavaScript environment, such as illustrated and described
by way of example only 1in U.S. patent application Ser. No.
12/802,670 which 1s herein incorporated by reference 1n 1ts
entirety.

In step 408, the web content proxy server 16 executing the
web service automator module 18 creates a JavaScript object
representing the web service, although the object can be
generated 1 other manners. With reference to FIG. 5, 1n
which JavaScript code 500 for implementing a function
facilitating generation of a web service response 1s shown,
the JavaScript object can be named “webService”, although
other names can also be used. In this example, the created
JavaScript object contains the parameters of the web service
request (e.g. user name and password values), as retrieved
from the URL and/or through HTTP GET and/or POST
commands, for example.

In step 410, the web content proxy server 16 executing the
JavaScript environment emulator 20 executes a function 1n
the matching JavaScript file identified 1n step 402. In the
example shown 1n FIG. 5, the function 1s named “‘service”,
although other functions and/or names, the 1dentity of which
1s known by the web content proxy server 16, can also be
used. The function 1s executed using the environment gen-
erated 1n step 406 and the created web service object as an
input parameter. In this example, the “service’” function uses
a library, such as jQuery, that simplifies the use of Ajax
inside the JavaScript environment in the JavaScript envi-
ronment emulator 20 of the web content proxy server 16,
although any other functions or libraries can also be used.
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The executed function 1s responsible for populating the
created web service object (e.g. the “webService” object),
with the necessary data to construct a web service response.

The exemplary “service” tunction shown 1n the JavaScript
code of FIG. § retrieves the login.html page from the
responding one of the server devices 14(1)-14(x2). Next, the
“service” function fills the login.html form text fields with
the parameters passed to the function as contained by the
web service object mput parameter (e.g. “webService™).
Once filled, the “service” function submits the form data to
the “login.do” script indicated by the form action in the
HTML source code 202, simulating submission of the form
by the requesting one of the client devices 12(1)-12(7). The
“login.do™ script can, for example, validate the user name
and password parameter values, although any other func-
tionality can also be provided.

In step 412, the web content proxy server 16 executing the
web service automator module 18 generates a web service
response based on the mput web service object, as modified
by the executed function. Accordingly, in the example
shown 1n FIG. 5, the “service” function further sets a
“response’” property of the “webService” web service object
to iclude “<message>" and “<Vmessage>" XML tags with
a text message (e.g. “Hi Jake, welcome back!”) inserted
between the tags. Any other XML tags, or any other code
capable of being interpreted by the web service automator
module 18, and/or the browser of the requesting one of the
client devices 12(1)-12(»), can be used to populate the web
service object. Additionally, any other web service function-
ality can be provided by the JavaScript code 500. Accord-
ingly, the web content proxy server 16 executing the web
service automator module 18 inspects the web service object
returned from, and as modified by, the JavaScript environ-
ment emulator 20, and generates the web service response.

In step 414, the web content proxy server 16 executing the
web service automator module 18 provides the generated
web service response to the requesting one of the client
devices 12(1)-12(x). The response 1s 1n a form that can be
rendered by the requesting one of the client devices 12(1)-
12(7). Optionally, the web content proxy server 16 executing,
the web service automator module 18 includes a cookie,
such as a cookie including the sessionid information 1n this
example, in order to maintain the state of the session
between the requesting one of client devices 12(1)-12(z) and
the responding one of the server devices 14(1)-14(n).

Accordingly, as 1llustrated and described herein this tech-
nology provides a number of advantages including provid-
ing methods, non-transitory computer readable medium, and
devices for more easily implementing web services with a
web content proxy server. With this technology, a web
content proxy server can implement a web service thereby
allowing mobile computing devices to send and receive web
service requests and responses even though the devices may
not be capable of performing such functionality. Thereby,
web services can be more effectively extended and utilized
by mobile computing devices.

Having thus described the basic concept of the invention,
it will be rather apparent to those skilled 1n the art that the
foregoing detailed disclosure 1s intended to be presented by
way of example only, and 1s not limiting. Various alterations,
improvements, and modifications will occur and are
intended to those skilled 1n the art, though not expressly
stated herein. These alterations, improvements, and modifi-
cations are intended to be suggested hereby, and are within
the spirit and scope of the mnvention. Additionally, the recited
order of processing elements or sequences, or the use of
numbers, letters, or other designations therefore, 1s not
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intended to limit the claimed processes to any order except
as may be specified 1n the claims. Accordingly, the invention
1s limited only by the following claims and equivalents
thereto.

What 1s claimed 1s:

1. A method for implementing a web service, the method
comprising;

determining by a web content proxy server when a

JavaScript file 1s associated with a received web service
request based on a match of the JavaScript file with a
portion of a uniform resource locator (URL) associated
with the web service request;

emulating by the web content proxy server a JavaScript

environment when the determining indicates the
JavaScript file 1s associated with the received web
service request;

creating by the web content proxy server a JavaScript

object including one or more parameters of the received
web service request;

executing by the web content proxy server the JavaScript

file associated with the recerved web service request 1n
the emulated JavaScript environment by passing the
created JavaScript object including the one or more
parameters of the received web service request to a
function 1n the JavaScript file;

constructing by the web content proxy server a web

service response based on the JavaScript object as
populated based on the executing; and

providing by the web content proxy server the constructed

web service response to a source of the recerved web
service request.

2. The method as set forth 1n claim 1 further comprising
setting by the web content proxy server one or more cookies
based on the constructed web service response.

3. The method as set forth 1n claim 1 further comprising
providing by the web content proxy server an error message
to the source of the received web service request as a web
service response when there 1s no determined JavaScript file
associated with the received web service request.

4. The method as set forth in claim 1 wherein the web
content proxy server comprises at least one of a web service
automator module, a web content optimization module, or a
JavaScript environment emulator.

5. The method as set forth i claiam 4 wherein the
JavaScript environment emulator 1s configured to make
asynchronous JavaScript and XML (Ajax) calls and execute
web site transactions corresponding to functionality 1mple-
mented by one or more web services.

6. The method as set forth 1n claim 1 wherein the received

web service request comprises at least one of a GET HT'TP
request, a POST HT'1TP request, a PUT HI'TP request, or a

DELETE HTTP request; and
wherein the one or more parameters of the received web
service request comprises a user name value or a
password value.

7. The method as set forth 1n claim 1 wherein the recerved
web service request and the constructed web service
response contain cookie and set-cookie headers, respec-
tively.

8. A non-transitory computer readable medium having
stored thereon instructions for implementing a web service
comprising machine executable code which when executed
by at least one processor, causes the processor to perform
steps comprising:
determining when a JavaScript file 1s associated with a

received web service request based on a match of the
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JavaScript file with a portion of a uniform resource
locator (URL) associated with the web service request;

emulating a JavaScript environment when the determin-
ing indicates the JavaScript file 1s associated with the
received web service request;

creating a JavaScript object including one or more param-

cters of the recerved web service request;
executing the JavaScript file associated with the received
web service request 1in the emulated JavaScript envi-
ronment by passing the JavaScript object including the
one or more parameters ol the received web service
request to a function 1n the JavaScript file;

constructing a web service response based on the
JavaScript object as populated based on the executing;
and

providing the constructed web service response to a

source of the received web service request.

9. The medium as set forth 1n claim 8 further having
stored thereon machine executable code that when executed
by the at least one processor causes the processor to perform
one or more steps further comprising setting one or more
cookies based on the constructed web service response.

10. The medium as set forth 1n claim 8 further having
stored thereon machine executable code that when executed
by the at least one processor causes the processor to perform
one or more steps further comprising providing an error
message to the source of the received web service request as
a web service response when there 1s no determined
JavaScript file associated with the received web service
request.

11. The medium as set forth in claim 8 wherein the
received web service request comprises at least one of a
GET HT'TP request, a POST HI'TP request, a PUT HT1TP
request, or a DELETE HTTP request; and

wherein the one or more parameters of the recerved web

service request comprises a user name value or a
password value.

12. The medium as set forth in claiam 8 wherein the
received web service request and the constructed web ser-
vice response contain cookie and set-cookie headers, respec-
tively.

13. A web content proxy server apparatus, comprising;

one or more processors; and

a memory coupled to the one or more processors which

are configured to execute programmed instructions

comprising and stored in the memory to:

determine when a JavaScript file 1s associated with a
received web service request based on a match of the
JavaScript file with a portion of a uniform resource
locator (URL) associated with the web service
request;

emulate a JavaScript environment when the determin-
ing 1indicates the JavaScript file 1s associated with the
received web service request;

create a JavaScript object including one or more param-
cters of the received web service request;

execute the JavaScript file associated with the received
web service request 1n the emulated JavaScript envi-
ronment by passing the JavaScript object including
the one or more parameters of the received web
service request to a function 1n the JavaScript {file;

construct a web service response based on the
JavaScript object as populated based on the execut-
ing; and

provide the constructed web service response to a
source of the received web service request.
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14. The apparatus as set forth 1n claim 13 wherein the one
or more processors are further configured to execute one or
more programmed instructions comprising and stored 1n the
memory to set one or more cookies based on the constructed
web service response.

15. The apparatus as set forth 1n claim 13 wherein the one
or more processors are further configured to execute one or
more programmed 1nstructions comprising and stored in the

memory to provide an error message to the source of the
received web service request as a web service response
when there 1s no determined JavaScript file associated with
the received web service request.

16. The apparatus as set forth 1n claim 13 further com-
prising at least one of a web service automator module, a
web content optimization module, or a JavaScript environ-
ment emulator.

17. The apparatus as set forth in claim 16 wherein the
JavaScript environment emulator 1s configured to make
asynchronous JavaScript and XML (Ajax) calls and execute
web site transactions corresponding to functionality 1mple-
mented by one or more web services.

10
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18. The apparatus as set forth in claim 13 wherein the
received web service request comprises at least one of a
GET HT'TP request, a POST HI1'TP request, a PUT HITP
request, or a DELETE HTTP request; and

wherein the one or more parameters of the recerved web

service request comprises a user name value or a
password value.

19. The apparatus as set forth in claim 13 wherein the
received web service request and the constructed web ser-
vice response contain cookie and set-cookie headers, respec-
tively.

20. The medium as set forth 1n claim 8 wherein the web
content proxy server comprises at least one of a web service
automator module, a web content optimization module, or a
JavaScript environment emulator.

21. The medium as set forth in claim 8 wherein the
JavaScript environment emulator 1s configured to make
asynchronous JavaScript and XML (Ajax) calls and execute
web site transactions corresponding to functionality imple-

20 mented by one or more web services.
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